PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 04-270798 
(43)Date of publication of application : 28.09.1992 



(51)IntCL 


01 ID 7/54 
B01J 31/28 
B01J 31/32 
C07B 61/00 
C07D255/02 
C07F 13/00 
01 ID 3/395 
D06L 3/02 
// C07D341/00 




(21)Application number : 03-218129 


(71)Applicant 


UNILEVER NV 


(22)Date of filing : 21 .05.1 991 


(72)Inventor : 


FAVRE THOMAS L F 




HAGE RONALD 






VAN DER HELM-RADEMAKER KARIN 






KOEK JEAN H 






MARTENS RUDOLF J 






SWARTHOFF TON 






VAN VUET MARTEN R P 



(30)Priority 

Priority number : 90 9011338 Priority date : 21.05.1990 Priority country : GB 
90 9027415 18.12.1990 

GB 



(54) BLEACH ACTIVATION 

(57)Abstract: 

PURPOSE: To activate bleaching of stains with an oxidizing agent, 
such as a peroxy (acid) compd., at a low temp, by sing a catalyst 
comprising a specified organometal complex. 
CONSTITUTION: This bleaching/oxidation catalyst comprises a 
metal complex represented by the formula; (Ln. MnmXp)zYq 
[wherein Mn represents Mn or Fe which may be in the II-, III- IV-, 
or V-oxidation state or a combination of 11-, III-, IV- and V- 
oxidation states; n and m are an integer of 1 to 4; X represents a 
co-ordination or bridging species; P is an integer of 0 to 1 2; Y 

represents a counter ion; q represents a charge of Z/Y; and L 1-^2 T i 2 t 

represents a ligand which is a large ring org. molecule represented n-(CiR 1>^lt:"|^T)-CR n ) t ^ J j 

by the formula (wherein R1 and R2 represent O, H, an optionally I : . , ^ 

substd. alkyi or alkyi; t and t' represent 2 or 3; D represents N, NR, 
PR, O, or S; R represents H, an optionally substd alkyi or aryl; and S 
is an integer of 2 to 5)]. Examples of ligands L represented by the 
above formula include 1,4,7-trimethyl-1,4,7-tria2acyclononane. 
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(54) [f^qgo^li:] =l/t;l'h«Mt&fr^-7ift'&S{^ifil^ 



(57) CS*9] 

^t; [Co (NH3) 6M] T, (iit^'nA;^h«+3w|6 

fb«ffiTr*»3, MttiCRC (p) 0-**rslg«I^J: 

2.) CD3/t;i.hMttE*S*?f srtCJc-DT, iSiilLfc 
i^U-c^^i'/gl^^i* (i|$ic5f©f§noiiS!*) 



(2) t5a¥ 1 1 -5 0 7 6 8 9 

1 . ( a ) mmmiz^^mcDT^ 

[C o (NH3) sM] Ty 

(^if, zi/%)ihit+ 3(Dmit^m-r:$><o. M«^Rc (o) o-^^-r^ti)i 

m. ■ 

(b) m9J}m<Dmmit7mm *5=fctx 

( c ) mwj<^» ; 

7. SfflB^ef£'l4<l^^j7J>^\ TAED, NOBS, ( 6 T 5 F 7° 
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(3) 1 1 - 5 0 7 6 8 9 

[Co (NHa) sM] Ty 

n;'<)ihit+ 3(Dmi\i^m'c$>K>. Mis^Rc (o) o-^m-r^fjji^ 

J;Oji^$tl, ^CTg^aii-NR' 3. -NR' 4+> -C (O) OR' . - 

OR' , -c (o) NR' z^^ib^^mj^^mn^n. jici-cr' «7Km*3cktK 

10. R7&^\ ci -ci8#g^43j;D^"m^T;i/^^;i/7:)^e^§PckDiiiFi$n 

1 3. R7i)^\ (CH2) nOH43J;D^:- (CHz) nNR' 4+:d^6jltR$ 
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^m^twn\zm^^. 'ikm\z^\^^7s-:/\y-^m\t.m^±c^-r^M^\^-f)^^^ 

ii^^jpi^n^o c:n?>(DM«, mmmm.m^^m\z^n^m.mmi'^m\zii^-t 

^^-^(D\^hj(Dmm^m^\z-t^y^\^^. 

\zmiftu^fA. :i(Dm^\tm.mimz^\,^xm^-t^^^^i)^ibi}^UK)mn^ ( 
mx\t. mzi^7\^^\z^\,^x. ^mu^(Dmn^w.^-r^mt}(Dum^^^. ^ 
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(5) t$^¥ 1 1 - 5 0 7 6 8 9. 

^mm^x^i9c^-r^t^. b«LmM^^ij-^-r<, -^Lxi^<ompi^(D-fym 

m (ADD) m^m^mmi^xmit^^zs^i^-^nxi^^o ^(DoA-mm^amT 
x^mm'r^rziib(D7i^f)^^i^u^^z.ii(D-r^x\t. ^A-^nrzADDm-^^cDrnM 

tt\ ^JKmMMmM. mx.\-i. ^)ym's^^^n'^(DmtMMfsMm.x{^ 

m^^z.}Li:i^x^^ifi. •n^T.'k^. ^^m'k.^^fz\xmm^n^^i:>\zm%'t^ 
^\ ^rci:i^n^(D±\zy ^ )i2:,^m'r:iii^^$>^o i^rz-^^-ox. jzion^^^a}^ 
UADDm.^mm^-^nx^x\,^^o ^n6«, miSL-^nx\^^^^oiz. j^m. 

it7mm^. 'S^-^mzmcxmB^^mtm. mxit. TAEDi:i:t){c, mmr^ 
h(Dx$>^o 'biz. mm. mpiit. -r^m^ry-^y'^mmm m^it. term 

AMYLR, Novo Nordisk SXA^^^A^'^^X^^) ^^SPT 

^\^^x^{i^mm^mm-r^o add^-^w-t^t^^— tf^i, AMe*>{cjs, m 

mizmt- x^'> ^^^^ommummDU^ m^^i. . mmomn ^^.^xt^tm 

^:ihmx^^o vTz^^-ox. mz7^^—^<D^^ummt^hiz. addib 
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(6) 1 1 - 5 0 7 6 8 9 

•r^ctitMmizm^Li^^ mm\z. mmmmm\(Dwmz^\.^xj:K)-r<nrz 

, 6 1 2^mmW (Van Dijk et al., 1993^9^210^ 

ff) (cfe«$nTVi-5o ^ne>(7)mge2^ti. ^(D^\z^^i^nxi^^mmiz^K> 

xti^. mmmBm^^(Dmnm^9tmK^^x$)^t$im^nx\r^^^ ^(d^xz 

43liT»SUVi-7>;^^>M^^S. Mn'Vz (u-0)3 (1, 4, 7-hUp<^;i/ 
-1. 4, 7 - h 'J71fv'i^□y::^» 2 (P Fe) 2 if2«^nTV^-S, 

^«E, un)vvmk(oikm<}^\^>'mz'm\^x\t. ^mm^^A, sio, 410 

^BJiB» (D i a k u n et al., 1 9 8 9 ^ 3 ^ 7 0 ^f^) t:i*5V^TgC 

\z^\^xm.m-t^f:i^\z. mwf^'=^n)\/vmM-mm.^nx\^^o mx\t. ^(d 

lC*3ViT, UfVVVmm [Co (NH3) sCl] C 1 2 ^r-^^frf -5*3=k 

m\^vr:Lm<Dnntmk't^h. m^x<x^. m^^^'r^^^o\zm.t^ti^ 

0 ^1 6itilC43tt-2>^l l\Z\-t. v^zL^^MM^gft: [Co (NH3) 5 C2 O4 

1 C \ OAi5^XSmMM.^W [ [Co (NHs) 5CO3] C WZ-DX^^XCD^^mU 

tt^nxv^^o Mo:> mtm^\z'D\^^x(Dm^'f^tftWi^x^^^o\zm.f^n^o 
f)^it^m9^-DX\^^:iii\t. ^{cmi^$nfci*c'>N#¥Fai^^ism4 o s, 131 
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(7) !Hf^¥ 1 1 - 5 0 7 6 8 9 

^mmm (Un I l e v e r NV, 199l¥l>^16 B^ff) (D^pO^myiklz 

IiAVl/hM^Ii^^;^:, ^^(Di^mo [Co (NH3) 5CI] CI2J (tuMcDD 

1 akun e t a 1. cDittf^tc^^f&T^. ^m<i>m3-u y /mmmmm 

t^^^nxVi^ : Co-Co (26. 3) ; [Co (NH3) sC 1] C I2 ( 

2 0. 6) , zn\^mmmi nz^\^^Tm^-^tiT\^^^mw-f^Mn + 2mm\z^ 
i^xmm-^nrzm (21. 4(7)^(D-^n^^ffl^^-r-5) =kDfsv^o 

bMi«0)|sHtfj:^*t«H!|tlfll5, 2 4 4. 5 9 4^Bjiffl» (F a v r e e 
t al.. 1 9 9 3^9^ 1 4 H^ff) lC:feViT^^$nTVi^o -etDtf OH 
M^J U34d(.^T, EP4 0 8, 1 3 l^fCfSmc^C o-C oM^«*^*V>;^f>MI® 

, EP408, 131 ^(DC o - C oM^^DctZJ^'D i a k un^ff(D [C o (N 
H 

3) sCl] C 1 2M«CD2 0t:tC:fett'5?^tl|^^75^'-7>:^f>M^lrJ;D fefftVi^ 

izx-ox. z.ni^<Dmm(D^mmiin^mm-r^mt!^^^^:itiz^i). mm 

^omBmffa(Drcii)\zmz^9J}tu^o bfcT&^'ox, m^u(Dmmi5<i:iSMm'r^ 
mmzik^Lx. :$^mm(Dm.^mz'D\^^x. ^^^^vm:^^^rz\tm7i^i^(Dmm 

^mmkwm.i^^'^m^'t-^^itx^^o ^(D^m\t. r^'y—^Lmm^^t^i)^ 
^ti#^t-^ z.t.xh v) . iL:Lxm'&(Dun}v bM^ft^^w-r-s^s^^iiJpoa 
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^fi#^-r-2)Cii:T$)^. zLriibii^um<D^mt. mk\zi6\i;^mmt^WLm*^^ 

mm(D^mm^^4, SIO. 410^(Diakun et al.,19 
8 9^3^7 S^fT) . ^mmfW,^, 246, 612^ (Van Dijk 
et al., 1993^9^21 , ^H^fffm 5 , 2 4 4. 5 9 4^ 

(Favre et al.,1993^9.^14 B^ff) . 43J:U^g*:'>H#fFttJ 
^^11^4 0 8, 1 3 1 (Un i 1 e V e r NV, 1991^1^160^ 
n) fClJPAT, ^fc. TIB ^#B§<7) Clio ^fflittl^ms, 114. 6 1 1^ (V 

an Kralngen et al.. 1 9 9 2 ^ 5 ^ 1 9 B^fr) (S^^ 

4 3 0. 2 4 3^ (Bragg, 1 9 8 4^ 2 ^ 7 B^ff ) (M^®fi^il;^5^ 

2, 054, 019^ (Unilever N. V. , 1971;¥l0^7g^ 

(Unilever PLC, 1 9 9 3 ^ 6 >^ 3 0 B^ff ) (i^U— ->^m^ 

^mniz-r<nrzm^^^j;:z^^^i^^mm-r^ z. ^-^^M.tn^nrzo :iti6®i4 
Kn, ^B:-^nrz^wjm^mmm ( taddj ) i^u-->i:/i4HB:fej;tjfi5fes<7) 
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(9) If^mW- 1 1 - 5 0 7 6 8 9 

(a) mmmzm9m(D^ •. 

[Co (NH3) 5M] Ty 

#2-rab^) . $f^LViTt*ii^b#), B^itm. 1 3-, ^^Jt, 5^^JS, 

MfiiE^ig, ^X>^:^. St^±t, PFe", BF4- 

. B (Ph) 4-, u>j^*i, ffiu>^±g> ^r-r^jtg, h'>u-h, y^>;?.;i/ij^ 
y 

2a±(DT-:t>S, m^\t. HPO42-. HCO3-. H2PO4-, ^^U^(D 

(b) mnm(D'^mi\Lii^mm\i^^xs 

(c) m^mn. u-$^\.<\^uw}m.m^^nmfz\t.^mmmmm ; 

^ f# ^ d t ^ » ^ U V ^ A D D m*K#3 ^g^'fb W^^-tt/O^'ii^ ^ nfc T 5 
^-ii^^ffl-r-5C:a:7&^T^'5c -5 T^cT ^ ^— tf «y 4^ (NOVO) ;&^e> 

A^BjH^-rfe^o ^CDcff^^oV^T, ny^T. ' ^)V^7. (B. L i c h 

eniformis) (D\tm.l 9 7 fClig-r-S ^5^^— >?1S®X l/:t::i>S/t 
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(10) 1 1 - 5 0 7 6 8 9 

5> ( TTAEDJ ) ^^ibM^-^n^o 

:^mmi-x. :$^mmm\zidi^xim'r^n/vih^^Mm^^/vxtji^^ 

■^^^)V(Dmz. Mmm^mmmwr':fz'^7>7.\zi6\^^x-^^^mn-r^-^tk 

\zm't^o 

{CcfcD{jEii$n-&, m<Dmn(D^^. -tKntLmm^. id^u-t<nrz±W(D^ 
-t^^t\z^^x:^mmm(D-^ii-^n^o 
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(11) 1 -5 0 7 6 8 9 

fc. x^'^mrmm^. mxa. m^mmmBm m^^t^ oxone, ^^^.^ 
(D77^)---y^. mzmm^2^xs^>f'^^n<Dnn(D77^)-~>'!f^f^m'r^) 

$f ^LVi^«m^#Jt343V^T, iijUPC?)^^^ ^J^tf, tf;i/37*- (^J^«\ -tf:^ 

fJ54?uv-. ^i/-h<i:^j, ^#14^^, mam. ykmm^wmu ^^xs/i^ 
-mz. if%m\z^n^p^T^Dm.^mo:>mit\z'^m-t^m\-x. ^^l<«. 
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(12) 1 - 5 0 7 6 8 9. 



5, mh^^v<\tmi icfcD<£</^, #{c*^9~*^i i(Di %7mm(DpH^m 

•t^) \t. mo. 1 %~^7 0 $f^L<«il*jO. 5 %~^3 0 ^cDil^-fbTK 
mU-.mO. 0 1 %~*:J1 %, $?^b<H*>jO. 08%~**J0. 36%(7)3;nVP 
hMi^;mO. 1 %~*U4 0 %, $f*L<«l«30. 1 %~*«J 2 0 %(D7K^14^-1' 
; 43ckl5*<]0 . 1 %~*<]2 0 %> $f^L<lS|<]0. 1 1 0 %(DfS®ta 

mmmzu. mo. ix^mi 5%(D^o-^-(D^mM. mo. o i%~ 
^1 o%<?)^k-h'fb^j, *5cfco^*5o. 0 0 0 0 i%^mi o%(Dm^iimm^ 

m-fbcDfca^jtc, gr(i^(D$^-ifam(Dmm(Dm&m^^^^m<D^iz:^&-r^z.t^^^ 
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(13) Ifg^l 1-507689 

, mm mmmzmmi it. acD^ouit^m.m^i'^^mmi.x'h. nnti^ 
^, mBn^^xsmm<D^m\t:L(D^ot^f^m\z^Ki^m^^n. ^ur^^tc 

[Co (NH3) sM] Ty 

^^n/'^jihit+sa^m^t^mx&Ki. M«iCRc (o) o-^^t^mm^^ 

mmmcDC} -czotui^^^^^u- h^^miL^x^io^ ^vxTitmyx^ 

^mm.. mm^. ^it^^^. pfs-, bf4-, b (Ph) 4-, o>mm.. m^j 
"i^fj^^^^m^Kimvi-^ti^o '^-mizftsi^x. T^\z2u±<D7:=.:t>m. 

1ft. HP042-> HC03-, H2PO4-, ^^zf^^omtjm^'T^m'^. ntzfu 

h>it-^ti^:it^^x^^o -^iiz. TmNnmmMm7--t>. mpiii. r- 
:t>^m^^M m^it. mrji'^ju^yifyT.jvyi^ymm (las) , yjv 
^jmmm. (AS) , T;i'^;i/xh^vgE@?:^ (aes) ^^zs^om) i^j^u 
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(14) 1 1 - 5 0 7 6 8 9 

/Src«7-^>7}^U-7- m^it. 7j^U7^UU-N. :^^) ^1$'7^^JU-h 
RC (O) O- 

^■t-RJiTKm^ocfcO^Ci -C30 ($f^U<tiCi -Ci8) #NS^*3ckr/S^T;U=^ 

C6-C30 ($f*u<«C6-ci8) #Ne^43cfcz>'«^7U-;u, Cs-Cso 

(^^b<«C5 -Ci8) #M^*5iOTm^7=-nTU-;i';6^6^^Pi0iltR 
;i:i-<?gmx«-NR' 3, -NR' 4+, -C (CO) OR' . -OR' 
, -C (O) NR' z^^ib^^m^Om^^tl. Z.:iX'R' (i7K^*3<fcC/Ci -c 

Hz) nOHiS^ZS- (CH2) nNR' ;iz:-en«l 6, 

y^jvm. ^Bwm. :^^^>m. y-rym. "rtsym. \^v'ts>m. vp>g? 



>m. :tu^>m. Avi/^^>®?, hvyy-h. m^m^, 7.T-TV>m^. 
mm. ^jL>m. 7^^) Jim. rxz-^y^ym. y^)vm> yoo>m. uyu 

n^(D^mm7K^mmmt^h\z-f$i(Dxmiz$im.^nx\^^^ : M. l. Tob 
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e."Base Hydrolysis of Transition— Met 
al Complexes", Adv. Inorg. Bioinorg. Mec 

h. (1983) , 2, pp. l-94c MPiii. ^1 ^1 iZ\i. T 

$i(Dm.t^itLrzn;-^)\.h^>i^7^>mmz'D\.^x(Dmma7i^'^mmm. (koH 

•h^^^nTV^-i)) miM^tlXl^^^ : (koH = 5. 8xiO-4M-is-i 

(2 5X:) ) ii^Z^mmm ik0H = 9. exiO-^M-is-i (2 5'C))o*^ 

Bniz^\^^xmmtm^L^^n^^)ihmm\tTtd.^^^-r^ : [co (nhs) so 

^—hmtm. [Co (NHs) sOAc] Clz (*:0J^»{C43ViT TPACj 
) :fJi<bU\Z [Co (NHs) sOAc] (OAc) 2 : [Co (NHa) sOAc 
] (PFe) 2 : [Co (NH3) sOAc] (SO4) ; [Co (NHs) 5 

OAc] (BF4) 2c 

zi;'^)ihmmitwtm<Dy3m. Ttioyxmizm^-^nTi^^^ysmiz^D . ^mz 

^iS^n-g) :M. L. Tobe>"Base Hydrolysis of T 
rans i t ion— Metal Complexes", Adv. Inorg 
. Bioinorg. Mech. (1983), 2, pp. 1-9 4, 43<tr/-€- 
(D^\Z^\m-^nx\^^S:W.; ^mm'^W.A, SIO, 4 10^(Diakun 
et al.. 1989^3^75 Wn) ; J . C h e m. Ed. (1 9 8 9) 
, 6 6 (1 2), 1 0 4 3-4 5;The Synthesis and Ch 
a 

racterization of Inorganic Compounds 
, WL. Jolly (Prentice-Hall, 1970). pp. 461 
- 3 : Inorg. Ch em. , 1 8 , 1497-1502 (1979) ; I n 
org. C h em. , 1 8 , 2881-2885 (1982) ; Inorg. C 
hem. , 2 1 . 2023-2026 (1979) ; Inorg. Synthe 
sis , 173-176 (1960) : ^<j:D^' J o u r n a 1 of Phys 
ical Chemistry , 56 , 22-25 (1952) ; UibUlZTW. 

\zum.-^tix\^^^'t^^mmo 
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(16) nmW-l 1 - 5 0 7 6 8 9 

mmm^i^mv. tfi-^v<\t^f^m^xmo. i p pm-^tjs o p pm, =bo*f 

^L<^iS^1]l p pm~*1]2 5 p pm, mhtif^L<\tm2 p pm—I^Jl 0 p pm 

jgm^bTK^Mti. ±f2{C*3V^T?lffl bfcK i r k Othmer' s Enc 
yclopedia of Chemical Technology, ll4iiS 
(1992, John Wiley & Sons),Vol.4, pp. 27 
1-300, "Bleaching Agents (Survey)" \Z.m-WiZ 

B2ife$nT43 0, ^\^xm^ (r)f^m^(DT^-^-^m-r v u K^^xSy^kWLW.-y h u 
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(17) 1 - 5 0 7 6 8 9 

mi- h u ^ Aj^mit7i^mit<^^rz\tmm(Dmmmm. tfo u >mi- h u OM.mm 
it. oxoNE, T'rL/}^>thsi) nwffl-efe^o ^M-^omi-h'j'yA-'7i(.m<^ii 

v-^y^'-t^^t.tt^x^'^. "^mmm^m^ (D^m^m. fmc, so 

J;Df»^?^fiK(7)#ig^^WU, ::cD^/^«T^U;*7**5|sfs5®^m^ ( tastmj ) 
D3556-85 (^7?;|g, 1989;^)" Standard Test Me 
thod for Deposition on Glassware Dur 
ing Mechanical D i s h w a s h i n g" (^«^W^^(Cck 0 

0k^(Dr^izM^^m(Dm.mz^\^^x 2 /jn$ v\ ^ b < « 1 -r >^cj: 

f9/h$v^?a^*^-r^ (is^(D;er?£. m^it. Mmm^ms, 294, ses^ 

0JJiffl» (Welch et al., 1994^3^15 B^fir) tcSH@$nT 
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(18) #^¥1 1-50768 9 

WlM^V^— m^it. BASF Corp. Sfc^iRohm & Haas 
^^^A^'^m-V$>^) . ^<Dmf^. Wt^7 (s i Ivercare) . #DB^± 

(a) iS:^mm¥^^>^mmi^m - ^mmi^Mit. ^mm^mzi5\,^x 
mif. ^\^x7.it-v^^ >^ymmm^(Dn>ha—)i^m-f^rzit>\zmmx$> 

0, ^LX:^mM(Dm.J^miZ:Bl^Xm.^<^(DmO . I%^m2 0%<DU^)HZ:fo 

^v<\ii&mmmM^>^mfSi^m (lfnd ^^t?o lfni«o~*?ji 

FN I m^^mmizit. lfn i ;5^~ADDmp°p^#^"r^> e^c^$n;^c7jcv 

— T^-f (sheet ing) M (DtzHblZ. ADDtC*D 

v^T^ffl^n-So ^ne>«, ^fc, ^mMmmzio\.^xm.m-r^-i^m(D^^n^W: 
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(19) <^^W-1 1 - 5 0 7 6 8 9 

(PO/EO/PO) mzfay^^^j'7—t(D-:fu>\^^^^'r^o PO/EO 
cast:) , J::D$f^b<H*«J7 7 " F (2 5*0 tC*3V^T@#:-e^S^!f ^ UV^ 

^ii$:^^-r-5. m^\zmm-r^rz.ii>iz. ^^lv^lfn i «*?j7 7° f (25 

■C) -1^14 0° F (6 or) , i;0$f^U<«*«j8 0° F (2 6. 6*0 ~1 

10° F (4 3. 3t:) (Dmi}^.^^-r^o 

m7}Vzi-)v (Ci6 -C2ot;I/3]-;1/) , «'SU<tiCi8 7;i/p-;u<i:, ^i^*^ 

^zit^^xt^o m<DtfFt.v^^hFN i^mm^Mi^. ^H#fF^4, 223, 

1 6 Sn^MmW (Builloty, 1980^9^16 BWif. ^\m'r^Z.t 

iz^-ox^mmm(D-ut.^ti^) \z$zm^nx\^^^^mizj:<omjt-ir^:it^^ 
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(20) 11-507689 

L FN I COX h^>';Hb^/ t VU^'^7)ln-)l^rzit7)l^)ly:r./—)l^ 
±W(DLFN 10)^2 0%~*«]1 0 0%, »*L<«*^3 0%~ltJ7 0% 

m^M(Dmi^ ^ Y^St" ^ jg ^ T^j: :7* D ^ ^cS: ■/ □ 4? ij :t ^ ->X5^ 1/ > - 7}^ U :t 

-fk-^i^, m^it^ Ci2-Ci8!lifl*i^T;i/3-;KD)ilM;^(7)xh^r->;Hb4oJ;ci^-/D 

m&^^^M<DZi>hU-)V=§:mmVU^^. PLURON I C^octt/TETR 
ON I CR (BAS F-Wy andotte Corp., 5 5/:if >'J>H'7^ T > 

A D D *5 V jg ^ T? $) -5 = 

if^tCiif^LViL FN I «|<]4 0 %~|5^7 0 %(Dzt^ U ^^v-^n t: 1/ U X 
5^ U>^^ V H U ~> t: 1/ > :7'n 3}^ U ■T-<7)@2^ b , tulB 
3^1/>H«, :7V>HO*«j7 5afi%0 1 7^r;K?)X5^1/>;r^~> H*3ck2j^'4 4 

— ;i/7°p/N°>T-^$^$n> h u ^5^p— ;i/yp/N°>(^ 1 ^^wsfco 9 9^:;K7)y 

lt^6«JfgVi«D.'^43<tt5iilVii^7K't4-^?a^4/^^^>X (HLB) ^Wt--5LF 
N I tt. ADDffifieif^tC^ol/^TLFN I i:UTM-r^;^c2e){CjS^-Z?fe'5o tK^U 
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(21) 1 1 - 5 0 7 6 8 9 

U—zyay (O 1 i n Corp. ) S L F 1 8 <*: bTA^pJtli^j:. CiaT 
(AES) , (5j^UXh^-» t})l:^^~>U-h. i^J:UmmC6-Cy 
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(22) ^^W- 1 1-507689 

M6^(C«0. 0 1 mg~*U3mgT-^§c ^sf^i:> *^BJtc43tt^mfi5c!^« 
A^^i^lctd:*tlO. 0 0 1~6S»%. »Sb<«0. 0 1 ~ 1 Sg%cD^ffl^^ 

{l*3ViT. ae^^K© 1 g^fcD 0. 0 0 5~0. 1 T>y > (An s o n) 
(AU) ^tl#^-r^fcJ6lC+:^?5:l/^;PT?¥&-r-&o gljbJnit5fe^a)@&*JT, 

^nxT-if<^jS^;^cj:««J«, ;n'S>57. --y-^UT. (B. s ub t i 1 i s) 
cfcO^Vx'i/^X • U^— (B. licheniformis) <DiKp^<D 

Baci 1 lus) ©at*y6^^t#e>n, 8~1 2(DpHt5ffll::^<^^T*:^f§14^ 
WT-S. y • ^ >^:^ h U— X (Novo Industries A/S) 
(CcfcO^^^n, ^^^pMESPERASERTflS^S^nTV^^o ^(7)8^^*3 

J;t;«fiJ^O^^a)Mig«^llI#HfB>^i9»^ 1, 243. 784^ (Novo) \Z 
8e)Jrii^7^f^>A°^H^j»e§3^«, ^p«p«ALCALASER43J;t>'SAV I N 
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(23) 1 1 - 5 0 7 6 8 9 

AS E" (Novo Industries A/S) {^>^—^m) ^^XS 
MAX AT A S E« (Internat ional Bio-Synthet i 

cs, Inc. ) (:^^>ym) -cfis^snTv^^fccD^^'^-r^c mo-yay^ 

7-ii«, y°u^7—iL (Protease) A (#HS, B^^iW^^m^m 1 3 0 
. 7 5 6^, 1 9 8 5¥1^ 9 B^ff) ii^U^U^T—ifB (#Hi, g^C^ltl^fF 
m^^S 7303761. 8^ (1987 ^4 ^28 BtltB) *5 JcU^WNI^fFtii 
mmi 30. 756^(Bott et al.,1985¥l^9 BWif) ^ 

y^^1iiC<7)T5 y^5^SS<t, 'f4M+ 7 6 t:i^LVitiifB;^j;i/4^::i;i't Fp 

€)^<hlCcfcoTl5l^$n'& : +9 9, + 1 0 1, + 1 0 3, + 1 0 4, + 1 0 7 
, +123, +2 7, +105, +109, +126, +128, +1 3 5, + 
156, +166. +19 5, +197, + 204, +206, +210. +2 
16, +217, +218, +222, + 260, +265, iiXUX^rz\t + 
2 7 4, /'Xv'^X • 75 P U 7 i>X>X (Bacillus amylol 
iquefaciens) (DX>^^U ->>(D::h>;N'U >^\zmz) : A. B a e c 
k, e t a 1. , mm<D^m ryPT^T— tf-g-WiJ7U-->^7m^2|^J , *H 
tb^lgO 8/322, 676^, ^^XSC. Gho s h, e t a 1 . , 

^yp7"T-^f^^^^^■e7^j:§^e«#JJ . ^fflffiimmo 8/3 2 2. 6 7 

m m:}3(O^W$.B : 1 9 9 4^10^130) o 

3^^0J(C*3l^T3i^7:5:T5 ^— fe:«, ^EI!^I^BJia»lll , 2 9 6, 

8 3 9^ (Novo) lC|E«$nTVi^a-7'5^-if, RAPIDASE" ( 
International Bio — Synthetics, Inc.), :fe 
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(24) W^W- 1 1 - 5 0 7 6 8 9 

J^U^TERMAMYLR (Novo Industries) ^r-^^t" -2>o 

^mm) «ll^-e$.^c MXl/i. J. Biological Chem. ,Vo 
1. 260, No. 11, June 1985, pp. 6518-6521 ^# 

A¥oJtgT-^'g)TERMAMYLR(D^^'l±T^-5c ZICDT E RMAMY T 5 

TfH(7) 1 ^fc«2JBA±l'*3tt^PJ^-5Ttg5fe^lr<i; i94tmo'tte,n^ : Mit^^ii 
, pH9~ 1 Oc^^^tS'fb^jSf c7)ii^'fb7K*/-5^h^Til5^;pX5^l/> 

6 ovizidn^m^^^; ^rcitT)itio\^^^^. M^it. ms^-mi i<^p 

-g)fiEi:(^ii^lt#Wfi^^lf^^fflLTfiJ^T^-5o wo 9 4/0 2 5 9 7 ^BJ W(D 
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(25) WmW- 1 1 - 5 0 7 6 8 9 

xi'XiJ7ttS;^ctivxT->n-;i- • >i^-i->^3i-JV (Genencor I 
nternat ionl) ^^ibA^-T^^lt^^-V^^o 

2^^HJ{C43ViT^*LV^TS ^— iziH, /N'i^^X (Bac i 1 lus) 7 5.^ 
-if, !i#trA*v^X (Bacillus) 7 )ly t -7 ^ ^—^<D 1 ^rc\t^n 

(a) ±|B{C*5V>T?lfflLfcWO 94/02597^ (y/J^-y U^^^^X^tt 
, 1 9 9 4^2^3BMt) iCt^e^^^, /N'v^X • U^-^:^;i/^X (B. 1 
icheniformis) 7 )Vy 7 -7 S. ^—"[f (T E RMAM Y LR t LT 
^etlTVi^) (D/igl 9 7 ^''fig■r^P^^^::l>?S»7^'^'T^;l>^fe^iXl/:^- 
— tf(^ffi|W)^B©^^M, ^JA«\ /tv-^X • T^PU^^T->X>X (B. a 
m 

yloliquefaciens), Av^X • 1J-5^U7. (B. s u b t i 1 i 
s) , Sfc^^^^i'-TJVtv'^X • XT^TOit— ■^X (B. stearo 
thermophilus) ; 

(b) 112 0 7m7;^Vti> ' tr2.ti)V ' Vit-TTT^^— ■ ^-yB-±)V • 5 — 
y-^ (Ame rican Chemical Society Natio 
nal Meeting), 1994^^3^13~17 HtC^SV^TC. Mite 
h i n s o nlCctJQJiai^tl/r" Oxidatively Resistant 

a 1 p a - Amy 1 a s e s " t^-r^fwX(^v^ai^->zi-;U • >^S7-:^v 
3 (Genencor Internationl) Ti^'tSiK-T-S^Sttit^i 
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(26) 1 1 - 5 0 7 6 8 9 

■if^^^mt-r^^^. ^^^nrcmit^^^7 5.'7—ifi-iz^m^>n-}v (ce 

n e n c o r) IZ^K) ^^iy^ 7. - U ^— :7 :t 7. (B. lichenifor 
mi s) NC I B 8 0 6 l^^ibm7^^tirz:itm^M^tlX^^^o ^^:t^> ( 

Me t) \tmhmm-^ti'p't-^mM'^$>^tLxm'^-^nrcio Me -mz 

—HI. MS, 15, 197, 256, 304, 3 6 6 *3 J:?/4 3 8 IC^SV^TB 

m^tiT. '^^(D^m^m^izm^ . m 1 9 ? L*3cfct>^'M 1 9 7 rnrnzm^x 

^n^Sx^^hrzU^^^-^^. #^«&^tt{IckOQL 3 7 +M 1 9 7 TiPf titlTV^-S 
(7) Tab -So 

mmmizjzK>mm^nrcTs.^'—\£^mmt^^t^^x^^o 

S3lM^*-r^T$.5^c ji^P^t-feJl-^— tf«, ^H#ffll4. 435, 30 7 
-^(Barbesgoard et al. , 1984^3^6 S^fr) tcM^ 
$tlT*3f9, Zltlti^^n^ • -f >V1/>X (Humicola insole 
n s) idXZJ^yS.zi^ (Humicola) DSM180 omW^fc^tr 
±7. (Aeromonas) m\zm-t^t)V^-'if212m^Mm^^^±M^n 
tzMm<D±)l^—iL. ^^ZSm^(Dmi^m (Dolabella Auricu 
la Solander) j5^?,ft&m$tlfc-fe;i/^— If ^^rH^UTV^^o jg^fj:-lr 
^fc, ^H^l^mgl (GB-A) m2, 0 7 5. 0 2 8^, ^0!^ 
I^liim (GB-A) m2, 0 9 5. 2 7 5 H-T U/®#l^^§iBJiB» (D 

E-OS) 112, 2 4 7, 8 3 2^\zm7jk•^nX\^^^o CAREZYMER (N 
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(27) 1 1 - 5 0 7 6 8 9 

ovo) it. mzmmTr&^o 

mM(Dm^^\zm'^t^^J^'^—ifMmit. '>:l-H^:^X (Pseudomona 
s) ^')U--:/(DWi±m. m^it. vo.- H^:J-X • X^^'^y ^;/xU (Pseudo 
monas stutzeri)ATCC19. 154 mmm'^mi, 3 7 2 

, 0 3 A^izm^-^nxi^^) \z^y)^m-^n^h(D^n^-r^, mm. ^rc. 

B*H!|#f^ttJ0ll5 3. 2048 7^(197 S^2^ 2 4 H^IS) tC^Bfrt^U 

A°— :i(Dv/^-'\i\t^mmmm^m± (^*m) /O^e^a^p^u/^-- tfp (t 

-ry) (i^i.mTvy-p<i:ii^^<) 7&^6A#BJtgT^^o mo^mm^Jz-^—ifit. 7 
Ty-CE S, ^D^:;liJ7^— • t:7.3iXA (Chromobacter vi 
s c o s urn) , ^J;^tf, ^P^A*i:7i5'- • var. lipoly 

ticum NRRLB 3 6 7 3 ;{)^ e)<7) U A°— fef (^#Slit^i^^tt, ffl::^. 

<Z)U/N°— tf (U. S. Biochemical Corp. , tRH. *3cfct/D i 
s 

oynth Co. , >^mib^(bmmm\ZX^-aSm-C^^) , 43cfct^'>rL- 
H^^X • ^'^i^^U (Pseudomonas gladiol i) ;0'^'B>(DU 
/^-if^^-^-r-So L I POLASER^mti, mM:7^i:^ • ^^^yV (H 
umicola lanuginosa) ^O^^^^^tl, -€-bTN ovo 
, mWWm- (EP) ^3 4 1, 9 4 7^#fiS) ;6^e>^^6*)('A¥^H|-t?abO, * 

TS2<7)XS^frfH«$nTV^^g^(D:75 3^ • (Humlco 
la lanuginosa) (D'J/^— ti<^D 9 6 L^^MTab-S : WO 9 2/ 
0 5 2 4 9-^*5«ttJ^R e s e a r c h Disclosure No. 3 5 9 4 
4, 1994^3^100 m:/S\t]<i ow olZJ^D^n-^ntc) c -^(C, flglJ 
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(28) ^mW- 1 1 - 5 0 7 6 8 9 

^mmm^mt. m^it. pcTsi^mi^wos 9/099813-^ (i989 

^10^19 B^It. : O. Kirk. ttil^A ;Novo Indust 

r i e s A/S) {Cl^^^nXV^^o *^bJ«, ^Jl/rt^i/^'-ii^'a aibm 

iNrfFll 3, 553. 139^(McCarty et al., 1971^1^ 

sBWn) izm7f^-^nx\^^^o mm\t. ^mm^m4, loi, 457 

^ (Place et al., 1978^7^18 B^fr) ^J:r/*H#ff^ 
4, 507, 219^ (Hughes et al.,1985^3>^26B^ 

: 7j^H#|f ^ 3, 600, 319^(Gedge et al. , 1971^8 

^ 1 7 B^fr) , ^^um'm^mhm'j>:mmo, 199, 405^, mmf^se 

200586. 6^(Venegas, 1 9 8 6 ^ 1 0 ^ 2 9 B ^ff ) c ^^<7) 

^^iimt. ^7t. ^j^ti. ^a#B^ii3, 5 19, 5 7 omztm-^nxi^^^ 

o 

(a) p^^^ibi^ - :^mmizidi-f^mm^^m.^m. wizm^m^mu 
.mo. 0 0 i^mi omm%. tff-^LKi-imo: o o 5~*^8aji%, «fe$f 

itmt. ^^^^mmtm^^x$>^iiM<D^^i[:^x^^o :i(Dj^^u^^^t^ 

>m. ^j^z:^^n'^(Dm^<^'^^/vxtsi^z.t^^x^^o 
:^mm\z^iir^^^itmt. ^m(D7i^m^m^\zw^-r^mm(Dmmmm^^. 
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(29) 1 1 - 5 0 7 6 8 9 

mm. s^it!^. ii^u^(Dmt^^^-r^mzj:K>m^^n^o mitm±M. 
ji\ jL^\y>i^7^ymmm. (edta) ^rzit^nibo^yjvti^j^m^. 

X^/-;UT5> (ME A) , ;feJ^a"^ne)0^'&iil^|WHttcMffl-r'5^i:;d^"T 

^i^^ii^s^izmcxmm-t^^t^^x^^o —mz. mmm^McDmmit. ^< 
mWi^ti^mmo:>yx. wi^izmmLr^z^^K-D-^^o^^^ m^it. :$imM(Dm(D 

m^\t. m^^ymi-h^jOA) \z^K)mn-^n^ct-f}^x^^(Dx\ ^<d 
mm^mm(Dumz^n't^i\:'^mifi^nm(Dmm^^m-t^mmz^\^x^^ 
'T^-h-'^'o. m(Dmmm^m^m.m't^zii\^^'S^^^x^^ ;^(Dmx'^x. m 
^mtMMn.^^^^%^fzmz<D^mM'^n^c ^<do?l. iB^#«, w.m^^ 

m(D^^t^}ivx^m^'&.x^^m^m<Dmm^mm't^. it^m<Dm 

^Oti»{cd:i9llff bXVi^Tfe^^o 7>=E:z.t^J^m(0^m\zm\^X. 

^ ummkmm.^m ii tc?g^-r ^ z t t^x # ^ t^. ^m(Dm tk ^ pi^« l 43 j; 

^^E-r-S*^. *S#I^^4. 6 5 2, 3 9 2^0J*ffl» (B a g i n s k i e 

t a 1. ) \z^m-r^^o\z. m=f'mmxwm-^z.}itim'^h\^o 



(30) !NfS¥ 11-507689 

915. 854^ (Mao et al., 1990^4^10 a^fr) ^^ZS 

*ffl!|#fFii4, 4 1 2, 9 3 4^mmm^^m(o:Lto y-^J^)l:t^i^^>-^ 
>7.}i^^-h (NOBS) ^rcii7>^)i'y'^^A(Dmmtm^i^m-r^^tf)^ 
AMWj^c^afStt^b^jt^oviTfs, *n#B^ii4. 6 3 4, 5 5 mmmm^^^ 

R'N (R5) C (O) R2 C (O) L 
Ri C (O) N (R5) R2 C (O) L 

m 6 ffi©^mMT$:^*t->& T;I/4^ U >-r^ 0 , R5 «H SfeH*<J 1 1 0 <@ 
(D^^M^^r^^-r-S T;!/^;!/, 7')-)V. ^rz\-i7 V '-)l^X$>V . ^LT 

u^n^o)^'^'^. m^it. ^mmnm4, 6 3 4, 5 5 i-^Hj^»ic:f3«^n 

TVi§fe(Dc ^e?gt4{b^JCDft&(D^^7;«, ^Ill#i^m4, 9 6 6, 7 2 3-^0^ 
mm (Hodge et al.,1990^10^30 a^ff) izm^-^tlX 

: T->;i/^^37Afg14'fb^J. ^JAti, y^Jl^tiyu^^^A. 3, 5 
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(31) <l^mW- 1 1 - 5 0 7 6 8 9 

(b) mmmmitm. mzi^Ti^jy^mit^ - z.t\^\x'r%z(Dim\zm.m. 

tC0i|^$tlTVi-& : K i r k O t hme r. Encyclopedia of 
Chemical Technology, Vol. 17, John Wil 

ey and Sons, 1982, pp. 2 7 - 9 0 *5^t/!tttC p p . 6 3- 

iziii^^m(Dm.^m\-^mnmizi&i^mmit^&^^-r^^\ mrci^^mnmz^m 

f4W^^fc«M^o.h*;i/^-76^ e>jiiR$n^ p umm^^^^tSo add ^ttK^' 
fci, ooo~5, 0 0 0 p pm(Dmmiz^^^xmm^^^^^^ vM^msw. 
±, $ff^b<«^9. 5~*^i i(Dmm\z±^^^o\z. pHiigp^^«ji#^$ 

(i) ^m:^hU'^A^fe«-trX4^^^m ; 

( i i) y^^T^hU-^A, $f^L<m^l : 1 2 : ICOS i Oz : Naa 
( i i i) ^x>i?::hhU'^A ; 
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(32) ^^W- 11-507689 

(iv) ^X>^; 

(v) mmmi- h ^) o ; 

(vi) 7i^^m-±hV0l^> B^V<\t^OB ; 
( V i i ) 7K^<b:^ h U r> A ; 43ckO^' 

(v i i i ) ( i ) ~ (v i i ) (DU'^m. 

5~»<j4 0Sa%, ^^U< ttltJl 0~*^3 Ofi«%-tr^-5c 

i§o^<D^#^?ge(7)*«j 9 . 5 1 1 (D ^H^m-^^^^m\zio\-y^^^m\z'D 

V^T, #{'iif^ bViADD^i|||«, ADD(DM«0, *tJ5%~*^4 0%, $f^L 
<m^l 0%~*5 3 0%, ftfc$f^b<lS*«}l 5%~^2 0%<D^X.>m-rhV 
^At. mSX^'^S 0%. $f %~*«3 2 5 %, ftt>»SL<«l^8 

%~*U2 0%OMm:^-hU'i'A<h^^^T7^j:-l)o 

r)Vt!^)^m,. T>^:X'^A^fcitt«MT>^X>:7A(D>}^':7^:^. tKD 
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(33) ^^W- 1 1 - 5 0 7 6 8 9 

U^S^^^JS, #tCl . 6 : 1~3. 2 : 1 CDIBHCDS i 02 : N 32 Olt^ 

m-r^^<D. ^j:um^'r'^f^m. m^^t. ^m^m^4, 6 6 4. 8 3 9^ ( 

H. p. Rieck, 1 9 8 7 ¥ 5 ^ 1 2 H^ff ) (CSBm^nTVi^^t^^-r ^ 
i-hV'yA-C$>^c Na SKS-eMS'N^X ha (Hoechs t) \ZXr)l^ 

illC rsKS-6j ^m-T) o -if^^^ h(D\i)Vy-iimUKi. NaSKS-6 

^j:U:^mmiz^^^xmmts:m<D7i^m^^^mm\-irji^=-OJ^^^^\^tji^^o 

NaSKS-6lS»t^'^-r^:te<0 5-Na2 S i 05(Dmmx$>D. ^LX]^^y 
H#g^ (DE-A) ^3, 4 1 7, 6 4 9 -^43 H-T H!|*ff^ (DE-A)^ 

3, 7 4 2. 0 4 3^mmm^z$^m•^rix\^^^^ofJiy^m^zJ^^omm■r^^tf)^ 
x^^o s K s - 6 \t:^mm\z^^^xmm-r^rcibiztff^v\^m^^-im^x^ 

mm-r^^i^-^^x^^ 

N aMS i X Ozx + 1 • y H2 O 

^rpmt-rh^jOA^rcit7i^mx$)D. x«i. 9-^40^^. itf^L<\t2x$> 

(Dmm^^mmt. NaSKS-S. NaSKS-7i3cfct/NaSKS-l 1^ 
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(34) 1 1 - 5 0 7 6 8 9 

e»mt5fe# (ADD) m^^\zi5i^xw\zmmf3i'r^mmt, i&^'^7i^2-it(D 

"r^m^. mXit. BRITESIL"'H20 (PQ Corp. ^^'bX^'^^ 

a^ZSmmmzA^'^mt^BR 1 TES I L^H2 4-V$>^-fy^. ADD 

5 . b';!/^- - ^■^m^u9\-(DmM\i)iy-^!$^-^mz!:t:^vx:^mm\z^ii- 
^mm.<^(D^\z'^^xm.mmm(Dn>hu-)v^i^m-r^:zt^^x^^o mmt^ 
ibmzmm(D\:i}vy-^mm-r^ l^^x^^o i£)Vi^-\tmmm\z\t^mm^ 
mkMmf^m^jizsifi^(Dmimm.^mz:iD\^^xmmLx. m^^t. n^mnom 

}i)uy—(Du^Mtm.fi^m<Dm^m^^i^<kzs^(DmM<D!^m&i)Bmz^^iyX 
jAK^it^'it^z.ii^^x^^o #^-r§<i:#, m.^mtmmmz\t{>tj.< 
i%<D\i)vy-^^t5c m^^iim<Dm.^mizitmm&i}iz\'im I o~*«j8 omm% 

J: D fs V ^ * « ck D K V ^ 1/ ^ ; KD H ; 1/ ^' — « ^ p 1^ $ n ^ <z) T « V i o 

ufj^ib. $^i)>m^(D\i)iy-i:i$)^^mz^i^x^ii^^n^o :^mmiz:Bn^ 
m^mtM<^^^t\zm^^^^ m^^i ajvy- oj>mMtitm\^r^^^ 

)l'y—^i^mVX}^Z.^:ih:^^^^^^t)^^ r7>y— t';i/H (underbu 

i 1 t) J (D^u\z^^^x-^^j^<mmT^o m^it. H^i.\^^yjis.y^^m 
m^z-Di^^xit. ^m^Vf^4, 6 0 5, 5 0 9nBMmm^w^m(Dziio 
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(35) t^^W- 1 1 - 5 0 7 6 8 9 

^mm^)vy-(Dm\-i. ]^^ymm'fihmm2, 321, 001^(1973 

itjm-^nx^^^^tim.mkmm.^mizidi^xi^^\^^mmii^mv. ^lx. ^tc 
. mm^mm'^'^\zi5n^Mf^o:>$>^\^)\^y-x^^:it^^x^^o tjus/^ 

NA2 0- AL2 03 - xS iOz •yH2 0 

^^z^^zSy\t'pf^< th6(Dmwcx'&io. z/y(D^;^it^i 1 . o~*tjo. 
mx^^^\ ^rzit^^m\zmm-^n^:i^^^x^^o 7)v^yzyv^-h<D-( 

:t>32^^K(^MiS;^fe«> ^mWt^^S, 9 8 5, 6 6 9^ (Krummel 

.et ai., 1 9 7 6^1 0 ^ 1 2Bmn) izm^-^nx\^^^o ^mm\z^ 
\.^xmmfm^i.^^'^0^f(^^mm7)]^^y'>o^-h(D-(^>^m<^mit. if^^ 

-r h (Z e o 1 i t e) A, -tf^r^-f hP (B) . hMAP^^U-if:t 

hx(Dm^xA^'pimx$>^o m<Dmmz^^^x. ig^MT;i/^/'>'jy- 

Nai2 [ (A 1 02) 12 (S i O2) 12] • XH2O 
it4^xtS^2 0~^3 0, !^11*«J2 7T*^c ^K^^lMtt-fe'^t^-f hAtUT^ 
^tlTV^^o IKJ7KUfcif:t^-r h (x = 0~10) $:*%B^tC:feViT^ffl-r'5 :i 
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(36) ^BW- 1 1 -5 0 7 6 8 9 

-&2|^^^^-r^*^> line tcK^^nT^t Vic :^mmmizm^xmm-r^t^. r 
izmo^mrnxmrn-r^^ii^^x^^^^. ^tc. ^^•^nrcm<DMm^rc\t rjg 

^ : jL-'r)VTfs^)t))\^^ym.^. mx\t^ -ruo^-xmzmTE^nx^^^x^t^.:^ 
^y'ju/\':7m^: ^mmm^, 128, 2 s 7-^ (b e r g, 1 9 e 4^4 

635, S 3 0^ (L amb e r t l et 
al. , 197 2^1^18 BWn) » S^c, Tl^H^fPlg 4 , 6 6 3.0 

71^ (Bush et a 1. ,1987^5^5 BWfr) (D FTMS/TD 

m.mi\L%m^ mx\t. ^mmm^, 923, 679^, ^mmtms, 835 

, 16 3^. ^m^nmA:, 1 5 8. 6 3 5^, ^ffl#l^m4. 1 2 0, 8 7 4 

moi^xs^mmt'^w.A, 1 0 2, 9 0 s^tcsetfe^nTv^-sfec^^^^-r^o 
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(37) <^nW- 11-507689 

T-ab^c ^JLymmt. ^fc. lZ-i£^^-(h. MjiliCDBR I TES I LM, ^J: 

-So 

iXM^f^'fk-er'l^ [7|€a4tf'Fm4, 5 6 6, 9 8 4^ (Bush, 1 9 8 6^1 

- n /\ ^7 m^U ^T-afe ^ c ^ U ^U:^ /\ ^ ^ L t: ;U 
^--C$> 0 , ^ UTgJCiWJNpff 86200690. 5/0. 200. 263 

^(1986^11^5 amw icfH«^nTv^^c 

te®3lSfc£#U;^;P^>^:^^i. *S#fPll4. 1 4 4, 2 2 6^(Crut 
chfield et al.,1979¥3^13 B^ff) ^ J; t/* 111 #1^11 
3, 308, 067-^(DiehK 1967¥3^7 B^ff) (C|fl^$nTI/i 
-5>o ^fc, *iai|#fFm3, 7 2 3, 3 2 2^^#fl^©;i<i:c 
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(38) 4$^¥ 1 1 -5 0 7 6 8 9 

^-^fc^-r-5Tfe5e>o mmm^ii.xs^tvh<i^mi^. ■^-j'rxDT.tih^tim^ 
L^UT:ft^ffl:ftii±{'#*-r'2>;it*^'$)'S«-a-, SibJiii^?t (add) (Dmm 

, X:$'>- 1 -h Fn + f>- 1 , 1 - v^zKXt}^^^— hiSctD^'ftUcDlX^cD'J >^it 

^mm'fms, 159, 5 s 1-^. ^a^i^^s, 213, 0 
3o^. ^mm'fms, 422, 0 2 i-^, :Ji^H#fFm3, 400, 148-^*5 
^u^m^nf^s, 4 2 2, 1 3 7-^) ^mm-r^z.iihx-^^f)^. zoj^^rj: 

6. ^u-him 

{zm^^u^u-himnt. r^ytui^^^i^u-h. ^fNXzh^^-h m\zT^y 
7i^x^^-h) . ^'^mmzmm-^nrci^^m^u-him^<kU^n^(DM-^ 
mf}^^^^mj^K)mu-r^ tf}^x^^o mmizj:ioi^-M-^n^tDi^xitm^-^^ 

;k7)pij1:s^#T/5o ^mmiz^i^xmmir^rci5b(Dmm^u— hit 

Mit. DEQUE STRv'U—X, iScfct;^^ >it> h (Monsanto) , ^ 
i7)^>tt (Du P o n t ) , 43=t^>;P:=i • >li—^U—^y F (N a 1 c o 



-38- 



(39) !HfS¥ 1 1 -5 0 7 6 8 9 

, Inc. ) 7J)^^(75^U- h-ftj^J^r^-^f So 

>^4^-t^TiIx- >?x5^U'>hUT5>^>i5'T-feT— iScfcW^X 

^\^^Tmm-T:$)^o Mmm^mS, si 2, 044^(Connor e 

t al., 1 9 7 4¥5^ 2 1 B^fr) o ^©?^M<D:i(D®^(D$f ^bl^-fb^ 
mt. i^t Ho^v>?x;i/5j^^>-if>, m^i/t. 1. 2 -v't: Kn^'>- 3, 5 

^U>i^7 5.>i^7.^iy^-h ( TEDDSJ ) . mzMmmt'f^4, 7 0 4, 
2 3 3^ (Ha r t m a n 43 J;t/P e rkins, 1987^11^3 B^ft) 
tcf5tt$nTV>-5 [S, S] (U;6^L, JintcPI^;^ n^'JiVi) „ = 
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(40) 



1-507689 

0 0 oaa%, ^O0^L< 



4, 3 7 9, OSO^BMmm (Murphy, 1 9 8 3 ¥4 ^ 5 Bfgfr) 
$ tlT V i § J^fig;}? U -7 - J; 0 ^J^ ^ n -5 o 

T^d^', ^nttiff^L<«*5 1 , 000~*«]500. 000, d;0$f^L<«#5 
1. 0 0 0'-j^2 5 0. 0 0 0. mhtff^L'Kit. W\ZADD=^:\t7^^)tl(D^ 

mmm^^mmziDi^^x^m^^m'^. mi, ooo^ms. ooot-^^o 

mo^m'^^WLm-^i^'j-^-u. ^mm^^ms, 3 o a, 0 e 7^mmm (d i e 
hi, 1 9 6 7^3^ 7 B^ff) izm^-^nx\^^^h<Dx-$>^o Mmu^m^- 

(^rz.\tm7i^-^u^ >m) , -r^s'3>i?, yu-^ym. y^-^=i>m 
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(41) ^mW- 11-507689 

m3, 0 0 0~*^1 0 0, 0 0 0, $f*L< li;i^1j4, 0 0 0~^2 0, 0 0 0 

m^V'^-m^4, ooo~*^2o, o o ocT^^^-Ta^tecti/^^-sij^j^j^u x^-c?)*^ 

i(t{c$fSUVi53^i5c^j7}^U -fft^^MO^tSiJ^UTi^ U hZI7J^U•7- 

T$)-&. :i(D^^Uzi^^J'^-i-i'Ey^-mi±tl.X : a) ^9 0~*510M» 

$fSL<«^8 o~^2 om«%<DT^u;i^®?*fc«-e-(D:^, ^^zsh) m 
1 o~^9 om*%. m2 o-^ms o mm%(Dm^T ^ jv't / ^—-^fzit^a) 

it^-^Wb, ^LT— [ (C (R2) C (Ri) (C (O) OR3) ] 

Ti^^T^-l), Ri 75^~^5^;i/-rfeO, R2/J>^>K^-e^t9. ^LTR3;&^':M- U -^A-e^ 
OOiO/h$Vi. $f?SL<«*«J5 0 0-^1 0. 0 0 0, ^ b < «*tJ 1 , 

ooo~*55, 0 0 o(D^^^«^wr^c *^Bjfc43v^T^ffl-r^;^cJ6(3«fc$f 
CD T ^ u )vm^^ urn 3 0 a«% <d^^^v )vm^^ ^ts.^-^^)-^—h^^% 

6^*5cfcr/7i^Hii^i^m5, 0 8 4. 5 3 ^n\zm^-^nx\^^^^mamWjmts )v 
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(42) ^^W- 1 1 - 5 0 7 6 8 9 

mi-huoAt(DM^m^^^^^t^).mi, ooo~*<]io, oooco^i^ 

^^m^h'D7iF.^)7^^JU'-h. ^^ZSm2, 0 0 0~*58 0, 0 0 0 (D^i^^ 
f-m^ht>if}^^^3 0 : 1~^1 : 2 0)7 ^ V U- h Xy^U- hCOit^m-t^ 

(Dck^tT^CZlTj^U x'-iD^^Jti, 6, 915^(1982^12^ 

ifi-Q^^o ^(Di^ou^'c^m-x. m7L\t. o~*tii 0 oroigHi^cDit.^.^ 

1, 4 5 0, 3, 4 0 0, 4, 5 0 0, 6, 0 0 0, 7, 4 0 0, 9, 5 

0 0, ^^n2^, 0 0 0(7)^^»-e#^ii<i:7&^*-i?#-5o ^(r>^ofs,{c^m^. 

, TK^flckO^^n^ : HO (CH2CH2O) n (CH2CH (CH3) O) n ( 
CH (CH3) CH2O) , OH, iCfm, n, iii^XSo\^m&(r>^=f-m^X.XSM. 

i^mmz^\^x^mt^f^iQm.<r>^WM^-^)-^-\^. ■fe;i/n-x+J-;i/:7x- hx 
•e^JAti, -fe;i'D— xT-feT"- M^-;i^:7x- h, -fe;i/D-xit;p:7x- h 
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(43) 11-507689 

mzmm. ±.)vn-xiijzzsT)i^>mm. ^m<^mm3, 723. 322-^ ( 

DiehK 1973^3^27 B^fr) (daBm^nTV^-i) ; tJ? U :^j;i/4^>K<D 

t'^X h U >XX7^;i-. *B1!}#I^^3 , 929, 107^ (Thompson. 

1 9 7 5.¥i 1^ 1 1 B^fT) fdiBtfe^nTv^-i) : t hd4^vt;u^;um, X 

it#fFll3, 803, 28 5^ (Jensen, 1 9 7 4^4 ^ 9 BS^fr) l'fB« 
^nxt.^^ ; tl)Vn^^)litmm. ^m^Wms, 629. 121^(Eldib 
. 1971^12^21 S^ff ) tClBft^tlTVi^ ; ^ctO^'^^^X h U >M> 
^ffl#l^m 4. 141, 841#(McDanald, 1979^¥2>^27B^ 

8. #>M^7^J (Ma t e r i a 1 Care Agents) - 2^^0J 
(DADD mfi£#J ^e^-r > t b: iJ' - *3 .i: D^/ S D m±^m t L T Wxi-^ 

m^. tr-fmm. -^y^ym. /n°^-7^>, hUTy-;i/, tr^^/ 
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(44) ^nW- 11-50768 9 

n-5o :Lni^(D<i^\t^m&-r^/'^^y^ym\t. >i$'—zy7)v (winte 
r s h a 1 1 , i^^ym'^fjvy^ji^yy) *^e)^i?p«wi nog? oTis^s^n 

T(/^'g)o ^ib\z. m^u^)i(Dmm\i7.^^ i-rtito'^. bi (nos) s) 

^)vti-:f^y^rM^^—)v. m7L\t. ^^^^y] — }v^^zS^:tTyhyy- 

)i ; ^^Mmy)i^=^'yi^mwmm. mpiit. h^jx^rTvymrjis.-^A 

\z^<Kjtsit-c$>^?^)\^ti^^y<DmKim±Mi5^zfmztj)i-y^Aiit\:m'^m 

m-r^WM(Dm^mti)i^ym^^m-r^ :itmi'^i.^K 

10%, $?^b<«*«jo. 0 0 1 %~^5%-r$)^o :ftMW^c£U^;H*, v-un 
izmm-r^o 

:^mMizm^xmmuyv:=i-y(Dm.mmM(D^m^^um(DmmMit. tie 

(?:>5:S^(C/2:lE(C|B®$nTV^-§) : " D e f o am i n g. Theory and 
Industrial Appl ications", P. R. Garret 
t. Marcel Dekkeri^, N. Y. , 1 973, ISBN 0-82 

47-8770-6, 3\m-r^^tizj:-:>x^mmmo:>~^ii:^n^o w\z" f 

oam control in Detrgent Products" (Fe 
rch et al.)43j;y^'" Surfactant Ant i foams" 
(B lease et al.) tm-r^M^^^.o^H to ^S^ims 
.9 3 3, 6 7 2^:fe^t;^ffl#B^||4. 1 3 6, 0 4 5 -^BJiHB»^#M(D d t 
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(45) 11-507689 

(D^'i^Mmm-^nx^xi^^mm^:^mM(Dm.^m\zmm-t^zthx^^o z. 
n 6 V u ;^ ^3 ct t;?/ s fz \^mMmm^'r^ m^^t ss-^-r ^z.t ^^x 

o%(Dmw^'^/vxu^m.^(Dmmx$>^ztA^x^^o v'j:3->fii't4 

z.<Dj^oum^mMit. $>^mm^x\ m.^<^(D^sL-^m\^\Z'^wv. 

, 2%(D^^i^v'i^JVi^?^^JV7 5.>:t^iy\^^^/vXU^2 0 0 0 ppm{C:te 

\^^xmm-r^Ar>D\tmnmM(D^^^<i!:^^tLu^^o mm. AMfi^jfccmiTs 
>^^'> \^ ^K) hm^\z^mizi&umm^m\^^m'r^ ^ --y^if^mr s. > 
^miR.-r^zt\t. :^mm(Di'D(Dm!^.x$)^o nmmz. r^y^t^^i^^m 

'fb^^I^^H^fF^S. 3 14, 8 9 1^0JiM# (S c hmo 1 k a et a 

1. , 1 9 6 7^4^18 0, B\mir^:zt\z^^x:^mmm(D~m^^n^) 

TU;p^5jsX7x- h^fcti^y:t^j7 5^;i.^7}NX7x- ^^c«^ne.<Dii, 
wizT^vtiv^mm. ^tcit^n^o^m-^mxib^o 
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(46) 11-507689 

u-^A, ^mti^joj^. ioj:M<Dm^. ADDm.^m(Dm7 o%^x. »sl 

:^mmiz:h\^^xmm-t^^im-rhV'yi^it. B^v<it. ^tif)m^mt.$^^ 
!t^i±x$>^:it^mit-r^rcii>iz-t^umm^^-r^ : "ttiit, ^rc. m^u^ 

DD s xmm-r^ ^t^^x^^o m^m^^M-r^ :i t^mm-r^tcsbiz-t^t^ 

m^^^^-r^pHmm^'7^izmm-^n^:itizmM'r^^x^^. 

:^mm(Dm.0^m(D^iZ'^-mizft^cxw^'r^^^. :$^^m\'imit'r h u oa^tz 
itmitti u ^yA^mnmz^mvfs.i^mm^n^'T^. 

114, 7 14, 5 6 Z^B^mm (Roselle et al., 1987^1 

2^2 2B!^ff) ^fz. :^mm<Dm.mm\zmmrjimxmm-r^:it-fy^x^^ 
^mm\z^^f^ADD «#j , TK^stt^fi^ ^ tc i^Ti^^mm iz^\^^x-miz 
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(47) 11-507689 

trS^o W^\^fz^o\z. fiK:5^'75tiis^{c«jl-&ttTfcCVii:#, '>U<li%\'D<D 
m^m-i. TfB(7)jiOT*^ : T5^— m^it. TERMAMYLR) 43ck 

*^BJJ^, ^fc. ^nfe:ft§§^, msmi^fz^olz. ^;^)Vhmm^. $f^b< 



-47- 



(48) 4f S¥ 1 1 - 5 0 7 6 8 9 

xmm-r^m^(Drzisb\zit. :i(D^ots.m.^!^<D^\zmmit7i(^mm^^^-^'i^^ 
n^iz^^^-mmzt^fv-ffi^x'^mx^^. vtz-^^-dx, mm<t7i(.mm'^^^T^ 

:^mmt. ^fz. mmm^mm^mm^iziii^^x-k^^m^'r^yjm^^'^L 

^^Ajxu^7i^^7)i:^ ^ji^mxmmi^. -A^^x-k^^Bi^mK-r-t^-^-r 

\z^\^xmy^(^^n)vvm%-^^hjXU^7)^'M4x%M-t^^t.ti^hu^o 
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(49) 1 - 5 0 7 6 8 9 

) sOAc] C 1 2 ; [Co (NHs) sOAc] (OAc) z ; iSXU [Co (N 
Ha) 

sOAc] (PFe) 2o 

[Co (NH3) sOAc] C l2(D^fig 

NH^OH CS) 

[Co CNHj) sCl] CI2 + AC2O — PAC 

[Co (NH3) 5CI] CI2 (26. 4g, 0. lOmol) ^^MtK (8 
0 0ml) (r^ip-r-So NH4OH (23. 4ml, 0. 600mol) ^MW 

$-t±^c z-o^mm^^uizif^m-r^. (so. eg. 0. somoi 

H4 Ac ^^Sr^dir/O^'T-^-S^ jlfiJ(D@t^T>^-r>A*3=kO^~MbT>^— 

§0 iR«3 5g, 7 8. 1% mnm-'^m^m<o^^^^) o hplc [d. 

A. Buckingh am, e t a 1 . , Inorg. Chem. , 2 8 , 4 
567-4574 (1989) <D:^mizm^'\ \t. n/VVhCD-T^Xf)^ [Co ( 
NHs) sOAc] C Iz t^X^^-f^Z-t^^-To 

NH4OH (M) 3 OJXHaOs 

[Co (H2O) e] C 1 2 — — +AC2O — PAC 

NH4C 1 

NH4CI (25. Og) ^NH40H (150ml) ^IzmM-t^. [Co ( 
H2O) 6] C 1 2 (2 6. 4 g, 0. 1 Omo 1 ) ^Z.(Dmmzmi}Ul^X. 

v—^m^-r^o H202 (3 0%, 4 0. 0ml) ^:i<Dmmizmwhut)^ib. 
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(50) iff S¥ 11-507689 

«0o<O?iTf-5, i^miiTKi^ (3 0. 6g, 0. 3 0mol) ^mWl^fjit^^ 



-f^mi^^-^O . OSmmlCfi^^LT, JS^-T-StK^S J:t/NH4 O A c 

, @#:^Xi$'y-;i/Tr5t#-r^^itCd;-:3Tl^*-r^^<h75^'-e^-?)o iR« 3 5 g 
. 7 8. 1% (^^n^- nJ^i^^(D:a'7t:9-*ff) c HPLC [D. A. Bu cki 
n g h am, e t a 1 . , I n o r g. C h em. , 2 8 > 4567-457 

4 (1 9 8 9) (D:f3mizm.3} li, ZiA)Vh(D-r^X^^ [Co (NHs) sOAc 

] c \ z hvxw^-r^^t^^-To 

7K®^'fbT>^— (4 4 9 8. 0ml, 32. 3mol, 2 8 %) ^SckL)^':^ 
<kT>t-'j7A (7 4 9. 8 g, 14. Omo 1 ) ^, F*3gBia«f|-, ^ 

-miz-r^o i^^-or^/vm-^^^^i^mtu-otzt^. m^tzi/^jih (in atk^o 

i^(1500. Og, 6. 3mo 1 ) ^ 5^^75HtT— ^{::^i]p-r^o 

^5 0x:icMU, c:n«^-D^cfe^M-r^o H2O2 (429. Og, 6. 3m 

oK 5 0%) ^3 o^mirxmrn-t^c u^mim^^0^^f.io . mntt<iiD 
mry^E^^i, (485. 9g, 6. 3moi) ^w^m\zmia-^ ^ o $e>(ri 

5 ':f^fi\m.W\^tzik. @^mSS7K'^ (2242. 5g, 22. Imol) ^1 mf^f)-^ 

ttT^jD-r^o ;S^&iaa^75^'7 5'Cckoi&< <'(s}t-r-&ct^fc, te^Ki^^^tjp-r^ 

\f.>^^(Dmwf)m^-r^^x. ms.^^vfuny—)vx^m-t^o 

86, < y^PAV-;!/, X— i^^-r^<h, ^i/>v-if >^^fi@ 

(N 
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(51) 



it^a¥ 11-507689 



H3) sOAc] C 1 2T*§Cli:Sr^t" o 

[Co (NH3) sOAc] (OAc) z(D-^fig 
7K^<b7>^: — ':>A (2 8 6 . OmK 2. 06mol. 2 8 %) *Dj;tXTO 
7>^:ii':7A (68. 81g, 0. 89mol) ^^iP§§, I^a5©^ft> m.m 

(100. oog, 0. 4 omo \) ^ 5'^^m-x~&izm-}}u-r^. M-^m-im. 

feiifcCO, 3 l'C{CiS7i^<7^s:'5o ^^tl^H2 02 (27. 32g, 0. 40mo 
1, 50%) ^ 1 5^j&^ttT»i--5. 5 srtc^^L, V^o/c 

^^J)P75^*^^f ^t, m^^^^'&tu^, immmwi^rcm. HPLc^mit. n 

A';i/ h (TD-r '^TTi^ [Co (NH3) 5 OAc] (OAc) 2 i: UT^ffit"^ d i:^ 

[Co (NHa) sOAc] (PFe) 2(^^^ 
tfrc7)^M^J(D [Co (NHa) 5 OAc] (OAc) z^^'m^TK'PX'^WZid 

mzJ:<OM^^o :ifi£4^(DHP L C:5^Wtt. a AVU h©-r^T;0^' [Co (NHa 

) sOAc] iPF6) ztvxwtE-r^^ii^^-ro 



mmm i - s 



rm<D^^izm^'^nrcmi^<Dmm(D^mMmw^mM^mm'r^o 

1 2 



3 



15.0 1 5. 0 1 5. 0 



1 7. 5 2 0, 0 2 0. 0 
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(52) 

(H E D P ; SO 

^-(:t>nmmimi cs l f i 

O 1 i n Corp. tfctiP 1 u r a f 

C7 Ift^h h ij A— TKSlfel (.&. 3 
TAED 

DTPMP (a4#!D 

Savinase6. OT 

Savinasel2T 
(yoT^T— if) 
Te rmamy 1 6 OT 
if) 

BR I TE S I L H20> 

PQ Corp. (SiOaiibT) 



ll^nW- 1 1 - 5 0 7 6 8 9 

6. 0 6. 0 6. 0 
1.0 0. 5 0. 7 1 

2. 0 2. 0 2. 0 

a c) 

1. 5 1. 5 1. 5 

2. 5 - 
0. 13 - 

0. 2 0. 07 0. 4 
2. 0 2. 0 

2. 2 - 

1. 5 1. 0 1. 0 

8. 0 8. 0 8. 0 

1. 25 - 

0. 5 - 

0. 3 - 

10 0% 10 0% 10 0% 



&. 1 : ^MMt^ U ^- : Tf5(D 1 m&.± :Sokalan PASO, BASF 

Corp. xAccusol 480N, Rohm & HaaSo 
a2 : [Co (NH3) sOAc] C I2, [Co (NH3) sOAc] (OAc) 2 



(53) <\^^W- 1 1- 5 0 7 68 9 

^rc\t [Co (NHs) sOAc] (PFe) z^mmcD^^mmmizm^mBi^ti 

as : z.n^(DMmit7i^mmit. ^mmmw-^<Dmm% ti.xmtD:^nxi^^o 

mmm4 

4 A 4B 

:2^<Jl^hfim (B.2^m') 0. 2 0. 4 

jii^^t7mi-h^)'^^—^n^ (B.3^W 1. 5 1. 5 

T$ 5— bf (T e r mamy 1 ''e OT. No V o) 1 0 

zfafT—\fl (SAVINASE 1 2 T> 2. 5 0 

3. 

:^o5rT— 1?2 (P r o t e a s eD> 0 2, 5 

4%S!4^>''-«^'II) 

^Jii>a6H:^ h U e^AZJiK^n^® CM^KS^Si) 15 15 

N U-i^A, 2 0 2 0 

BRITESIL H2 0^ 9 8 
PQ Corp. (Si Ozt LT) 

i^jL=f-v^yY^)riy^>9^m.-.i-V')'yi^m. o o. i 

j^f-\y>vri y'J7.i^'y^-V^=.^V')'yi^^ 0. 1 3 0 

t Ka^'i/if-jUi^jJ^::^*:*.- h (HEDP) ^ 0. 5 0. 5 

(ffil#M) 8 8 

l^-r;^^^®®^!^ (S L F 1 8> O 1 i n 2 2 
Corp. tybaLF404> BASF) 

BftM^ h U -i^A^ tK. «fcaJiSfc& 100% 100% 
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(54) !Nf^¥ 11-507689 

a 1 : ^^^J3J? 'J "7— : TiScD 1 :Sokalan PA30, BASF 

Corp. ,Accusol 480N, Rohm & HaaSo 

a2:[Co(NH3)50Ac]Cl2, [Co(NH3)50Ac] (OAc)2 

, ^fzit [Co (NH3) sOAc] (PFe) 2. mm(D-^0^^mm\^^ift^^n7&L 

5 



5 A 5 B 

=i^<)Vhmm m2mm') o. o? o. 4 

i&^^'ym-^boo^—^m^ (ms^w 0 0. 1 

ig^ssT^hu-^A cmsmm 1. 5 1, 2 

r 

7— «? (QL 3 7+Ml 9 7T> 1. 5 1, 5 
3%^:^>''"?^'®. NOVO) 

3^0T-T-Hfl (SAVINASE 12 T> 2. 5 0 

3. 6%m^^>'^^n') 
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(57) Abstract 

Bleach compositions comprising certain carboxylate-containing cobalt catalysts are provided. More specifically, the invention relates 
to automatic dishwashing detergents and laundry compositions which provide enhanced cleaning/bleaching benefits (especially tea stain 
removal) through the selection of cobalt catalysts having the formula: [Co(NH3)5M]Ty, wherein cobalt is in the +3 oxidation state; and M 
is a substituted and unsubstituted Ci>C3o carboxylate-containing ligand having the formula: RC(0)0-. 
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